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(54) ATM layer device controlling method and ATM layer device 


(57) There is disclosed an ATM layer device config- 
ured to realize the function of an ATM layer by selecting 
one from a plurality of physical layer devices realizing 
the function of a physical layer, and executing a transfer 
of a cell, which is a unit of transmission, between the 
ATM layer device and the selected physical layer de- 
vice. A priority information indicating the previously set 


priority level of each of said plurality of physical layer 
devices, is held and the physical layer device which 
should execute the cell transfer, is selected in a prede- 
termined order in accordance with the priority informa- 
tion. Thus, the drop of the cell transmission rate and the 
overflow of a receiving buffer in the physical layer device 
are suppressed. 
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Description 

Background of the Invention 

Field of the invention 5 

[0001 ] The present invention relates to an ATM (Asyn- 
chronous Tranfer Mode) layer device for realizing the 
function of an ATM layer in an ATM transmission net- 
work 10 

Description of related art 

[0002] In an ATM transmission network adopted in a 
B-ISDN and others, a protocol for transferring informa- *5 
tion is constituted ol a plurality of layers. Respective lay- 
ers have inherent functions, and one layer is realized by 
utilizing the function of a layer inferior to the first named 
layer by one layer. 

[0003] Of the plurality of layers, a lower layer which is 20 
the most remote layer from a user's side, includes a 
physical layer and an ATM layer. 
[0004] The physical layer is a layer for providing a re- 
source for transferring a cell which is a unit of informa- 
tion-transmission, and spccificallyrcxccutcs generation ^25- 
of a signal format suitable to a transmission medium, 
receiving of a signal an encoding, or generation and 
elimination of a transmission frame. Furthermore, the 
physical layer checks. whether or not the information in- 
cluded in the cell is effective, and transfers the cell car- 30 
rying the effective information (effective cell) to the ATM 
layer 

[0005] The ATM layer is a layer superior to the phys- 
ical layer by one layer, and executes a multiplexing and 
a separation of cells. 35 
[0006] An ATM layer device which is a device realizing 
the function of the ATM layer and a physical layer device 
which is a device realizing the function of the physical 
layer, are connected through for example a UTOPIA in- 
terface (one of interface standards). 10 
[0007] Fig. 7 is a block diagram illustrating the con- 
nection between the ATM layer device and the physical 
layer devices. 

[0008] As shown in Fig. 7, to an ATM layer device 101, 
"n" physical layer devices 102, to 102n (where "n" is •*$ 
positive number) are connected through a UTOPIA in- 
terface. The ATM layer device 101 selects one from the 
"n" physical layer devices 102, lo 102n, and transfers a 
cell between the ATM layer device and the selected 
physical layer device. Incidentally, the prior art ATM lay- so 
er device gives an equal opportunity of selection to all 
the physical layer devices 1 02, to 1 02n. since the prior- 
ity order is not provided among the physical layer devic- 
es 102, to I02n. 

[0009] A system for equally selecting the physical lay- 55 
er devices 102 t to I02n includes for example a round 
robin scheduling In this round robin scheduling, as 
shown in Fig 8. all the physical layer devices 102, to 


102n are selected in a predetermined oriy\ as if a 
closed loop is depicted. 

[0010] In the UTOPIA interface standard, 01 . the other 
hand, since a transmission rate of the cell is not defined, 
a physical layer device having a high transmission rate 
and a physical layer device having a low transmission 
rate are connected to the ATM layer device in a mixed 
condition. 

[0011] For example, consider a case that a plurality of 
physical layer devices having a low transmission rate 
exist and simultaneously receive the cell, and one phys- 
ical layer device having a high transmission rate exists 
and constantly receives the cell. 
[0012] In this case, if the physical layer devices are 
selected in accordance with the round robin scheduling, 
after the ATM layer device receives the cell from the plu- 
rality of physical layer devices having the low transmis- 
sion rate, the ATM layer device receives the cell from 
the physical layer device having the high transmission 
rale. 

[0013] Accordingly., before the physical layer device 
having the high transmission rate transmits the cell to 
the ATM layer device, it receives a next cell, so that there 
is possibility that a receiving buffer for temporarily stor- 
ing"thc colls causes overflow. 

[0014] Even if the receiving buffer does not cause the 
overflow, an actual transfer rate becomes smaller than 
an expected transfer rate because of a waiting time re- 
quired for transferring the cell to the ATM layer device 

Summary of the Invention 

[001 5] Accordingly, it is an object of the present inven- 
tion to provide an ATM layer device which has overcome 
the above mentioned problem of the prior art. 
[0016] Another object of the present invention is to 
provide an ATM layer device capable of preventing the 
drop of. the cell transfer rate and the overflow of the re- 
ceiving buffer provided in the physical layer device. 
[0017] The above and other objects of the present in- 
vention are achieved in accordance with the present in- 
vention by an ATM layer device controlling method re- 
alizing the function of an ATM layer by selecting one 
from a plurality of physical layer devices realizing the 
function of a physical layer, and executing a transfer of 
a cell, which is a unit of transmission, between the ATM 
layer device and the selected physical layer device, the 
method including the steps of holding Ihe priority infor- 
mation indicating the previously set priority level of each 
of the plurality of physical layer devices, and selecting 
the physical layer device which should execute the cell 
transfer, in a predetermined order in accordance with 
tho priority information. 

[0018] At this time, it is possible to output the address 
of the physical layer device which should execute the 
cell transfer, selected in accordance with the priority in- 
formation, and to execute the cell transfer between the 
ATM layer device and the physical layer device desig- 
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nated by the address. Alternatively, it is also possible to 
ouipul the address of the physical layer device of a can- 
didate which should execute the cell transfer, in accord- 
ance with the priority intormation. and to respond to a 
cell transfer enable notify signal indicating that the cell 
transfer is possible, outputted from the physical layer 
device designated by the address, so as to output the 
address of the physical layer device which should exe- 
cute the cell transfer 

[0019] Preferably, the pnority is so set that the larger 
the transmission rale of the physical layer device is. the 
higher the priority level of the physical layer device is. 
[0020] According to another aspect of the present in- 
vention there is provided an ATM layer device config- 
ured to realize the function of an ATM layer by selecting 
one Irom a plurality of physical layer devices realizing 
the tuncnon ol a physical layer, and executing a transfer 
of a cell, which is a unit of transmission, between the 
ATM layer device and the selected physical layer de- 
vice the ATM layer device including a priority informa- 
tion iegtstei holding the priority information indicating 
the previously set priority level of each of the plurality of 
physcal layer devices, a selecting physical layer ad- 
dress output circuit for outputting the address of the 
physical layer device which should execute the cell 
transfer, in a predetermined order in accordance with 
the priority information, and a control circuit for execut- 
ing the transfer of the cell between the ATM layer device 
and ihe physical layer device designated by the ad- 
dress 

[0021] In one embodiment, the ATM layer device fur- 
ther includes a polling physical layer address output cir- 
cuit for outputting. in the predetermined order, the ad- 
dress of the physical layer device of a candidate which 
should execute the cell transfer, selected in accordance 
with the priority information, and wherein the selecting 
physical layer address output circuit responds to a cell 
transfer enable notify signal indicating that the cell trans- 
fer is possible, outputted from the physical layer device 
designated Irom the address, so as to output the ad- 
dress of the physical layer device which should execute 
the cell transfer 

[0022] Preierably. the selecting physical layer ad- 
dress output circuit can include a plurality of priority con- 
trol registers lor holding the inlormation of the physical 
layer devices in units of different levels of the priority, 
and tne Dolling physical layer address output circuit can 
include a pluiahty of pnonty control legtslers lor holding 
the information of the physical layei devices in units of 
different levels of the priority. 

[0023] Furthermore, it can be so set that the larger the 
transmission rate of the physical layer device is. the 
higher the priority level of the physical layer device is. 
[0024] With the above mentioned arrangement, the 
ATM layer device in accordance with the present inven- 
tion holds the priority information indicating the previ- 
ously set priority level of each of a plurality of physical 
layer devices, and selects the physical layer device 


which should execute the cell transfer, in the predeter- 
mined order in accordance with the priority information 
Therefore, the higher the priority level of the physical 
layer device is. the larger the opportunity of the selection 

5 of the physical layer device becomes, so that the data 
transfer amount per a unit time, of the physical layer de- 
vice having the high priority level, can be increased. 
[0025] The above and other objects, features and ad- 
vantages of the present invention will be apparent from 

'0 the following description of preferred embodiments of 
the invention with reference to the accompanying draw- 
ings. 

Brief Description of the Drawings 

15 

[0026] 

Fig. 1 is a block diagram illustrating the structure of 
the ATM layer device in accordance with the present 

20 invention: 

Fig. 2 is a diagram illustrating one example of the 
content stored in the priority information register 
provided in the ATM layer device shown in Fig. 1: 
Figs. 3A. 3B and 3C are diagrams respectively il- 

25 lustrating the contents of the first and fourth priority 
control registers, the contents of the second and 
fifth priority control registers, and the contents of the 
third and sixth priority control registers, provided in 
the ATM layer device shown in Fig 1 : 

30 Fig 4 is a diagram illustrating one example of the 
method for selecting the physical layer device by 
the ATM layer device in accordance with the present 
invention: 

Fig. 5 is a flowchart illustrating the procedures of 
35 the processing in the polling physical layer address 
output circuit provided in the ATM layer device in 
accordance with the present invention: 
Fig. 6 is a flowchart illustrating the procedures of 
the processing in the selecting physical layer ad- 
•*o dress output circuit provided in the ATM layer device 
in accordance with the present invention: 
Fig. 7 is a block diagram illustrating the connection 
between the ATM layer device and the physical lay- 
er devices: and 
■*s Fig. 8 is a block diagram illustrating the prior art 
method for selecting the physical layer device by 
the ATM layer device 

Description of the Prefened embodiments 

so 

[0027] Now, the present invention will be described 
with reference to the accompanying drawings. 
[0028] The ATM layer device in accordance with the 
present invention holds priority information indicating a 
55 previously set priority level of respective physical layer 
devices, and selects a physical layer device which 
should execute a cell transfer, in accordance with the 
priority information 
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[0029] In the following, only circuits which are provid- 
ed in the ATM layer device and which realise the function 
of selecting the physical layer device, will be described. 
However, it would be a matter of course that the ATM 
layer device includes means for realizing the function of 
the cell multiplexing and the function ot the cell separa- 
tion, but since these means do not have a close relation 
to the present invention, these means are omitted in the 
drawing and explanation thereof will be omitted. 
[0030] In addition, the connection between the ATM 
layer device and the physical layer devices is similar to 
the prior an (Fig. 7). 

[0031] Fig. l is a block diagram illustrating the struc- 
ture of the ATM layer device in accordance with the 
present invention. 

[0032] As shown in Fig. r, an ATM layer device 1 is 
connected to Yf physical layer devices 2, to 2n and a 
host controller 3 for generating a control signal for re- 
writing the priority information of the physical layer de- 
vices 2, to 2n. 

[0033] The ATM layer device 1 outputs an address of 
the physical layer device (2, to 2n) which should exe- 
cute the cell transfer, and on the other hand, each of the 
physical layer devices 2, to 2n outputs a cell transfer 
enable notify signal indicating whether or not the corre- 
sponding physical layer device can execute the cell 
transfer. 

[0034] The ATM layer device 1 includes a priority in- 
formation register 11 for holding the priority information 
of the respective physical layer devices 2, to 2n, a se- 
lecting physical layer address output circuit 12 for out- 
putting a first physical layer address which is an address 
of the physical layer device which should execute the 
cell transfer (namely, the address of the selected phys- 
ical layer device), a polling physical layer address output 
circuit 1 3 for outputting a second physical layer address 
which is an address of the physical layer device which 
is a candidate for selection, a first selector 1 4 for select- 
ing either of the first physical layer address and the sec- 
ond physical layer address in accordance with a first se- 
lection signal outputted from the selecting physical layer 
address output circuit 12, and a second selector 15 for 
alternately outputting the physical layer address output- 
ted Irom the first selector 14 and the data T (of the 
same bit number as that ol the physical layer address) 
in accordance with a second selection signal supplied 
from a control circuit (not shown), in order to output the 
address signal defined in the UTOPIA interface. 
[0035] The selecting physical layer address output 
circuit 12 includes a first priority control register 16, for 
holding the information of the physical layer devices 
having the highest priority, a second priority control reg- 
ister 1 6 2 for holding the information of the physical layer 
devices having a middle priority, and a third priority con- 
trol register 16 3 for holding the information of the phys- 
ical layer devices having the lowest priority. 
[0036] Similarly, the polling physical layer address 
output circuit 1 3 includes a fourth priority control register 


17, for holding the information of the physical layer de- 
vices having the highest priority, a fifth priority control 
register 17 2 for holding the information of the physical 
layer devices having a middle priority, and a sixth priority 

5 control register 17 3 for holding the information of the 
physical layer devices having the lowest priority. 
[0037] Fig. 2 is a diagram illustrating one example of 
the content stored in the priority information register 11 
shown in Fig. 1 , Figs. 3A, 3B and 3C are diagrams illus- 
trating the contents of the priority control registers 
shown in Fig. 1 , Fig. 3A is a diagram illustrating the con- 
tents of the first and fourth priority control registers 16, 
and 17, , Fig. 38 is a diagram illustrating the contents of 
the second and fifth priority control registers 16 2 and 

>5 1 7 2 , and Fig. 3C is a diagram illustrating the contents of 
the third and sixth priority control registers 16 3 and 17 3 . 
[0038] As shown in Fig. 2, the priority information of 
each ot the physical layer devices 2, to 2n is stored in 
the priority information register 11 in units of two bits. 

20 [0039] In addition, as shown in Fig. 3A, in each ol the 
first priority control register 16, and the fourth priority 
control register "J 7 1 , the data "1 " is written into the bit(s) 
corresponding to the physical layer device(s) having the 
highest priority. 

25 [0040] Similarly, as shown in Fig. 3B, in each of the 
second priority control register I6 2 and the fifth priority 
control register 1 7 2t the data "1 " is written into the bit(s) 
corresponding to the physical layer device(s) having the 
middle priority. As shown in Fig. 3C, in each of the third 

30 priority control register 1 6 3 and the sixth priority control 
register 17 3 . the data "1 " is written into the bit(s) corre- 
sponding to the physical layer device(s) having the low- 
est priority. 

[0041] Incidentally, Fig. 2 and Fiqs. 3A, 3B and 3C il- 

35 lustrate the examples of the contents stored in the pri- 
ority information register 11 , the first to third priority con- 
trol registers 16, to 1 63 and the fourth to sixth priority 
control registers 17, to 17 3 in the case having 31 phys- 
ical layer devices. 

40 [0042] The prbrity control registers are provided in 
accordance with the number of priority levels. For ex- 
ample, when the priority has two levels (namely, a high 
priority and a low priority), it is sufficient if each of the 
selecting physical layer address output circuit 12 and 

-ts the polling physical layer address output circuit 13 in- 
cludes two priority control registers. 
[0043] With the above mentioned arrangement, the 
priority information register 11 is previously written with 
the priority information as shown in Fig. 2, of the respec- 

so tive physical layer devices 2, to 2n : by the host controller 
3. 

[0044] The ATM layer device 1 firstly outputs from the 
polling physical layer address output circuit 1 3 the sec- 
ond physical layer address which is the address of the 
55 physical layer device ol the selection candidate. 

[0045] At this time, the selecting physical layer ad- 
dress output circuit 12 outputs the first selection signal 
causing the first selector 14 lo output the second phys- 
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ical layer address. The second selector 15 alternately 
outputs the second physical layer address outputted 
from the first selector 14 and the data "T of the bit 
number equal to that of the second physical layer ad- 
dress, in accordance with the second selection signal, 
so as to transmit it to the selecting physical layer ad- 
dress output circuit 1 2 and the physical layer devices 2, 
to 2n. 

[0046] The physical layer device designated by the 
second physical layer address outputs the cell transfer 
enable notify signal indicating whether or not the cell 
transfer is possible, to the selecting physical layer ad- 
dress output circuit 12. 

[0047] The selecting physical layer address output 
circuit 12 receives the second physical layer address 
outputted from the second selector 1 5 and the cell trans- 
fer enable notify signal outputted from the physical layer 
device designated by the second physical layer ad- 
dress, and outputs the address of the physical layer de- 
vice which can execute the cell transfer (first physical 
layer address) and simultaneously outputs the first se- 
lection signal causing the first selector 1 4 to output the 
first physical layer address. 

[0048] Succeedingly, the second selector 15 alter- 
nately outputs the first physical layer address outputted 
from the first selector 14 and the data "1" of the bit 
number equal to that ol the first physical layer address., 
in accordance with the second selection signal so as to 
transmit it to the selecting physical layer address output 
circuit 12 and the physical layer devices 2, to 2n, 
[0049] The physical layer device designated by the 
first physical layer address executes the cell tranfer be- 
tween the physical layer device designated by the sec- 
ond physical layer address and a control circuit (not 
shown) provided in the ATM layer device. 
[0050] For example, now consider that, as shown in 
Fig. 4. the 31 physical layer devices are divided into the 
physical layer devices PHY0 and PHY3 having the high- 
est priority, the physical layer devices PHY1 and PHY2 
having the middle priority and the physical layer devices 
PHY4 to PHY30 having the lowest priority In this case, 
the physical layer devices are selected by in the order 
determined by a priority-based hierarchical combination 
ol a loop constituted of the physical layer devices having 
the highest priority, another loop constituted of the phys- 
ical layer devices having the middle priority, and still an- 
other loop constituted of the physical layer devices hav- 
ing the lowest ptionly. as in the named order of PHY0, 
PHY3. PHY1 PHY0. PHY3, PHY2. PHY0. PHY3. 
PHY4. PHY0. • • •. 

[0051] Next, the procedures of the processing in the 
polling physical layer address output circuit 13 and the 
procedures of the processing in the selecting physical 
layer address output circuit 12 will be described with 
Figs. 5 and 6. 

[0052] Fig. 5 is a flowchart illustrating the procedures 
of the processing in the polling physical layer address 
output circuit shown in Fig 1. Fig 6 is a flowchart illus- 


trating the procedures of the processing in the selecting 
physical layer address output circuit shown in Fig. 1. 
[0053] In the flowchart shown in Fig. 5, the polling 
physical layer address output circuit 1 3 firstly writes the 

5 priority information of the respective physical layer de- 
vices 2, to 2n to the fourth to sixth priority control regis- 
ters 17, to 17 3 on the basis of the content of the priority 
information register 11 (step S1). 
[0054] Next, the polling physical layer address output 

io circuit 13 ascertains whether or not all the bits of the 
fourth priority control register 1 7-, are "0" (step S2). If all 
the bits of the fourth priority control register 17 n are not 
"O", the polling physical layer address output circuit 13 
outputs the address of the physical layer device corre- 

*5 spending to the least significant bit of the ' 1 "-written bits 
in the fourth priority control register 17! (the second 
physical layer address) (step S3). 
[0055] Furthermore, the polling physical layer ad- 
dress output circuit 13 rewrites the bit of the fourth pri- 

20 ority control register 17 n corresponding to the physical 
layer device selected in the step S3, to "0" (step S4), 
and returns to the step 2 so as to repeat the processing 
of the steps S2 to S4 until all the bits of the fourth priority 
control register 1 7 1 become "0". 

25 [0056] When all the bits of the fourth priority control 
register are "0" in the step S2.. the polling physical 
layer address output circuit 13 writes again the priority 
information of the corresponding physical layer devices 
(2, and 2 A in the example of Fig. 4) to the fourth priority 

30 control register 1 7 1 on the basis of the content of the 
priority information register 11 (step S5). 
[0057] After completion of the step S5. the processing 
goes into a step S6 in which the polling physical layer 
address output circuit 13 ascenains whether or not all 

35 the bits of the fifth priority control register 1 7 2 are "0". If 
all the bits of the fifth priority control register 17 2 are not 
"0", the polling physical layer address output circuit 13 
outputs the address of the physical layer device corre- 
sponding to the least significant bit of the T-written bits 

jo in the filth priority control register 1 7 2 (the second phys- 
ical layer address) (Step S7). 

[0058] Furthermore, the polling physical layer ad- 
dress output circuit 1 3 rewrites the bit of the fifth priority 
control register 17 2 corresponding to the physical layer 
-J5 device selected tn the step S7, to "0" (step S8), and re- 
turns to the step 2. 

[0059] On the other hand, if ail the bits of the fifth pri- 
ority control register 17 2 are "0 H in the step S6. the poll- 
ing physical layer address output ciicuit 1 3 writes again 

so the priority information of the corresponding physical 
layer devices (2 2 and 2 3 in the example of Fig. 4) to the 
fifth priority control register 17 2 on the basis of the con- 
tent of the priority information register 11 (step S9). 
[0060] After completion of the step S9. the processing 

55 goes into a step S10 in which the polling physical layer 
address output circuit 13 ascenains whether or not all 
the bits of the sixth priority control register 17 3 are "0" 
If all the bits of the sixth priority control register 17 3 are 
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nol "0". the polling physical layer address output circuit 
1 3 outputs the address of the physical layer device cor- 
responding to the least significant bit of the "l B -written 
bits in the sixth priority control register 17 3 (the second 
physical layer address) (step S11). 
[0061] Furthermore, the polling physical layer ad- 
dress output circuit 1 3 rewrites the bit of the sixth priority 
control register 17 3 corresponding to the physical layer 
device selected in the step S1 1 r to "0" (step S12), and 
returns to the step 2. 

[0062] On the other hand, if all the bits of the sixth 
priority control register 173 are "0" in the step S10 : the 
polling physical layer address output circuit 13 writes 
again the priority information of the corresponding phys- 
ical layer devices (2 5 to 2n in the example of Fig. 4) to 
Ihe sixth priority control register 17 3 on the basis of the 
content of tne priority information register ^ 1 (step Si 3). 
Therefore, the processing returns to the step S2 t so that 
the processing of the steps S2 to S13 is repeated. 
[0063] With the above mentioned processing, the 
polling physical layer address output circuit 13 outputs 
the physical layer address in the order determined by 
the priority-based hierarchical combination of a high pri- 
ority loop composed of the physical layer devices having 
the highest priority, a middle priority loop composed of 
the physical layer devices having the middle priority, and 
a low priority loop composed of the physical layer devic- 
es having the lowest priority, as shown in Fig. 4. 
[0064] In the flow chart shown in Fig 6. the selecting 
physical layer address output circuit 1 2 firstly writes the 
priority information of the respective physical layer de- 
vices 2, to 2n into the first, second and third priority con- 
trol registers 16, to 16 3 on the basis of the content of 
Ihe priority information register 11 (step S21). 
[0065] Then, the selecting physical layer address out- 
put circuit 12 ascertains whether or not all the contents 
of the first priority control register 16, are "0" (stepS22). 
when alt the contents ol the first priority control register 
16, are not "0", the selecting physical layer address out- 
put circuit 12 ascertains whether or not the physical lay- 
er device corresponding to the least significant bit of the 
T-wntten bits can execute the cell transfer (step S23). 
Whether or not the cell transfer is executable, is discrim- 
inated on the basis of the second physical layer address 
and the cell transler enable notify signal outputted from 
the physical layer device designated by the second 
physical layer address. 

[0066] When the result of the processing in the step 
S23 indicates that the cell transfer is possible, the se- 
lecting physical layer address output circuit 12 outputs 
the address of the corresponding physical layer device 
(first physical layer address), so that the cell transfer is 
executed between the ATM layer dovico and tho corre- 
sponding physical layer device (step S24). On the other 
hand, when the cell transfer is not possible, or when the 
processing in the step S24 is completed, the selecting 
physical layer address output circuit 12 rewrites the 
least significant bit of the V-written bits in the first pri- 


ority control register 16! to "0" (step S25), and the 
processing returns to the step S22 so that the process- 
ing of the steps S22 to S25 is repeated until all the con- 
tents of the first priority control register 16, become "CT. 

5 [0067] On the other hand, if all the bits of the first pri- 
ority control register 161 are in the step S22, the se- 
lecting physical layer address output circuit 12 writes 
again the priority information of the corresponding phys- 
ical layer devices (2, and 2 4 in the example of Fig. 4) to 

10 the first priority control register 16, on the basis of the 
content of the priority information register 11 (step S26). 
[0068] After completion of the step S26, the process- 
ing goes into a step S27 in which the selecting physical 
layer address output circuit 1 2 ascertains whether or not 

'5 all the bits of the second priority control register 1 6 2 are 
"0". If all the bits of the second priority control register 
16 2 are not "0 M ; the selecting physical layer address out- 
put circuit 1 2 ascertains whether or not the physical lay- 
er device corresponding to the least significant bit of the 

20 "1 "-written bits can execute the cell transfer (slep S28). 
When the result of the processing in the step S28 indi- 
cates that the cell transfer is possible, the selecting 
physical layer address output circuit 12 outputs the ad- 
dress of the corresponding physical layer device (first 

25 physical layer address), so that the cell transfer is exe- 
cuted between the ATM layer device and the corre- 
sponding physical layer device (step S29). On the other 
hand, when the cell transfer is not possible, or when the 
processing in the step S29 is completed the selecting 

30 physical layer address output circuit 1 2 rewrites the 
least significant bit of the T-written bits in the second 
priority control register 16 2 to "0* (step S30). and the 
processing returns to the step S22. 
[0069] On the other hand, if all the bits of the second 

35 priority control register 16 2 are "0" in the step S27, the 
selecting physical layer address output circuit 12 writes 
again the priority information of the corresponding phys- 
ical layer devices (2 2 and 2 3 in the example of Fig. 4) to 
the second priority control register 16 2 on the basis of 

to the content of the priority information register 11 (step 
S31). 

[0070] After completion of the step S31 , the process- 
ing goes into a step S32 in which the selecting physical 
layer address output circuit 1 2 ascertains whether or not 

45 all the bits of the third priority control register 16 3 are 
"0". If all the bits of the third priority control register 16 3 
are not "0", the selecting physical layer address output 
circuit 12 ascertains whether or nol the physical layer 
device corresponding to the least significant bit of the 

so "1 "-written bits can execute the cell transfer (step S33). 
When the result of the processing in the step S33 indi- 
cates that the cell transfer is possible, the selecting 
physical layor address output circuit 12 outputs the ad- 
dress of the corresponding physical layer device (first 

55 physical layer address), so that the cell transfer is exe- 
cuted between the ATM layer device and the corre- 
sponding physical layer device (step $34) On the other 
hand, when the cell transfer is not possible, or when the 
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processing in the step S34 is completed, the selecting 
physical layer address output circuit 12 rewrites the 
least significant bit of the u 1 "-written bits in the third pri- 
ority control register 16 3 to "0" (step S35), and the 
processing returns to the step S22. 
[0071] On the other hand, if all the bits of the third pri- 
ority control register 16 3 are "0" in the step S32. the se- 
lecting physical layer address output circuit 12 writes 
again the priority information of the corresponding phys- 
ical layer devices (2 5 to 2n in the example of Fig. 4) to 
the third priority control register 16 3 on the basis of the 
content of the priority information register 11 (step S36), 
and the processing returns to the step S22. so that the 
processing of the steps S22 to S36 is repeated. 
[0072] With the above mentioned processing, the se- 
lecting physical layer address output circuit 12 outputs 
the physical layer address in the order determined by 
the priority-based hierarchical combination of a high pri- 
ority loop composed of the physical layer devices having 
the highest priority, a middle priority loop composed of 
the physical layer devices having the middle priority, and 
a low priority loop composed of the physical layer devic- 
es having the lowest priority., as shown in Fig. 4. 
[0073] As seen from the above, the ATM layer device 
in accordance with the present invention holds the pri- 
ority information indicating the previously set priority lev- 
el of each of a plurality of physical layer devices, and 
selects the physical layer device which should execute 
the cell transfer, in the predetermined order in accord- 
ance with the priority information Therefore, the higher 
the priority level of the physical layer device is. the larger 
the opportunity of the selection of the physical layer de- 
vice becomes, so that the data transfer amount per a 
unit lime, of the physical layer device having the high 
priority level, can be increased. 
[0074] In particular, by giving a high priority to the 
physical layer device having a high transmission rate, it 
is possible losuppress the overflow of the receiving buff- 
er m the physical layer device having the high transmis- 
sion rale. 

[0075] The invention has thus been shown and de- 
scribed with reference to the specific embodiments. 
However, it should be noted that the present invention 
is in no way limited to the details of the illustrated struc- 
tures but changes and modifications may be made. 

Claims 

1. An ATM layer device controlling method realizing 
the function of an ATM layer by selecting one from 
a plurality of physical layer devices realizing the 
function of a physical layer, and executing a transfer 
of a cell, which is a unit of transmission, between 
the ATM layer device and the selected physical lay- 
er device, the method including the steps of holding 
the priority information indicating the previously set 
priority level of each of said plurality of physical lay- 


er devices, and selecting the physical layer device 
which should execute the cell transfer, in a prede- 
termined order in accordance with the priority infor- 
mation. 

s 

2. A method claimed in Claim 1 further including the 
steps of outputting the address of the physical layer 
device which should execute the cell transfer, se- 
lected in accordance with the priority information, 

10 and executing the cell transfer between the ATM 
layer device and the physical layer device designat- 
ed by said address. 

3. A method claimed in Claim 2 further including the 
15 steps of outputting the address of the physical layer 

device of a candidate which should execute the cell 
transfer, in accordance with the priority information, 
and responding to a cell transfer enable notify signal 
indicating that the eel! transfer is possible, outputted 
20 from the physical layer device designated by said 
address, so as to output the address of the physical 
layer device which should execute the cell transfer. 

4. A method claimed in any of Claims 1 to 3 wherein 
25 the larger the transmission rate of the physical layer 

device is, the higher the priority level of the physical 
layer device is. 

5. An ATM layer device configured to realize the func- 
30 tion of an ATM layer by selecting one from a plurality 

of physical layer devices realizing the function of a 
physical layer, and executing a transfer of a cell, 
which is a unit of transmission, between the ATM 
layer device and the selected physical layer device. 

35 the ATM layer device including a priority information 
register holding the priority information indicating 
the previously set priority level of each of said plu- 
rality of physical layer devices, a selecting physical 
layer address output circuit for outputting the ad- 

•10 dress of the physical layer device which should ex- 
ecute the cell transfer, in a predetermined order in 
accordance with the priority information, and a con- 
trol circuit for executing the transfer of the cell be- 
tween the ATM layer device and the physical layer 
device designated by said address. 

6. An ATM layer device claimed in Claim 5 further in- 
cluding a polling physical layer address oulpul cir- 
cuit for outputting. in said piedetetmined order the 

50 address of the physical layer device of a candidate 
which should execute the cell transfer, selected in 
accordance with the priority information, and 
wherein said selecting physical layer address out- 
put circuit responds to a cell transfer enable notify 

55 signal indicating that the cell transfer is possible, 
outputted from the physical layer device designated 
from said address so as to output the address ol 
the physical layer device which should execute the 
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cell transfer. 

7. An ATM layer device claimed in Claim 5 or 6. where- 
in said selecting physical layer address output cir- 
cuit includes a plurality of priority control registers s 
tor holding the information of said physical layer de- 
vices in units of different levels of the priority. 

8. An ATM layer device claimed in Claim 6 or 7, where- 
in said polling physical layer address output circuit io 
includes a plurality of priority control registers for 
holding the information of said physical layer devic- 
es in units of different levels of the priority. 

9. An ATM layer device claimed in any of Claims 5 to '5 
8 wherein the larger the transmission rate of the 
physical layer device is : the higher the priority level 

of the physical layer device is. 
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